The Na+/H+ exchanger cytoplasmic tail: structure, function, and interactions with tescalcin.
We characterized the regulatory cytoplasmic tail of the Na(+)/H(+) exchanger using a histidine-tagged protein containing the C-terminal 182 amino acids (His182). Both tescalcin and calmodulin, two Na(+)/H(+) exchanger binding proteins, bound to the His182 protein. Cascade blue was used to label the His182 protein. Calcium caused an increase in fluorescence, suggesting exposure of the label on the protein to a more hydrophilic environment. Decreasing external pH caused a transient increase in cascade blue fluorescence, followed by a decrease in fluorescence of the cascade blue labeled Na(+)/H(+) exchanger C-terminus. Tescalcin caused a decrease in fluorescence by labeled His182 protein, and calcium reversed this effect. Expression of tescalcin in vivo inhibited activity of the Na(+)/H(+) exchanger when there was an intact C-terminus of the protein. We examined the CD spectra of His182 in the presence and absence of tescalcin. The C-terminal amino acids demonstrated a very small amount of alpha-helical structure and much more beta-sheet and beta-turn. This was not greatly affected by the presence of tescalcin, but calcium caused an increase in the amount of beta-structure and a decrease in the unstructured proportion of the protein. Sedimentation equilibrium analysis demonstrated that the C-terminal 182 amino acids exist predominantly as a monomer. The results suggest that the C-terminus of the Na(+)/H(+) exchanger exists primarily as a monomeric protein that binds regulatory tescalcin and can change conformation depending on pH and calcium. Conformation changes in this region of the protein may be responsible for altering the pH sensitivity of the intact Na(+)/H(+) exchanger.